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SUMMER AND FALL ECOLOGY OF GRAY PARTRIDGE 
IN EASTERN SOUTH DAKOTA 
Abstract 
JERRY W. HUPP 
Gray partridge (Perdix perdix) nesting biology, summer and fall 
habitat utilization, home range, and food habits were studied in 
Brookings County, South Dakota, during 1978-79. Data were collected on 
a 62 km2 study area 16 km northeast of Brookings. Nesting habitats, 
success, and clutch size were determined from 44 randomly located nests. 
Most nests (91%) were in grassy roadsides and fencerows. Few birds 
nested in cover dominated by legume vegetation. Average clutch size of 
completed nests was 17. 8  eggs and nest success was 37%. Mammalian 
predation was the major cause (50%) of nesting failure. Gray partridge 
habitat utilization was determined using radio telemetry, weekly road-
side surveys, and incidental observations. Twelve partridge were radio-
tagged in 1979. Radio-tagged partridge primarily used small grain 
fields during brood rearing (22 June - 21 August). Small grains may 
have offered more adequate cover than other agricultural crops. During 
late summer and early fall (22 August - 21 October) partridge shifted to 
standing row crops after harvest reduced available cover in small grains. 
Use of row crops declined slightly in late fall (22 October - 21 December) 
asradio-tagged partridge increasingly utilized pastures. Pastures may 
be a favored late fall habitat because they are blown free of snow and 
food is probably more available there than in other cover types. Fall 
2 home range of 4 radio-tagged partridge varied from 0. 16 - 3.1 km .  
xii 
Crop contents from 72 and 61 birds collected in 1978-79, respectively, 
were examined. Insects were the predominant food during brood rearing. 
Consumption of cultivated grains and wild seeds increased in late summer 
and fall. 
INTRODUCTION 
Gray partridge (Perdue perdix) were successfully introduced in 
South Dakota in 1923 (Roth 1977). Original releases of partridge 
occurred primarily in the north-central region of the state and 
populations expanded into most of South Dakota, excluding the Black 
Hills and southwestern counties. Between the 1940's and early 1970's, 
partridge populations declined throughout much of South Dakota, although 
stable populations existed in northern and eastern counties (Roth 1977). 
In recent years, partridge populations have again increased throughout 
South Dakota. 
Partridge were first legally hunted in South Dakota in 1937. 
With the exception of 1945 through 1954, seasons have been held each 
year since 1937. The size of the harvest has increased in recent years; 
12, 125 birds were harvested in 1975 while 69, 170  birds were taken in 
1978 (Roth 1977, South Dakota Department of Game, Fish and Parks 1980). 
In addition to its increasing popularity as a South Dakota game 
species, gray partridge is. a species of the farmland fauna that can be 
easily observed by the non-consumptive public. 
Although partridge are an important South Dakota wildlife 
resource, there has been relatively little research on their biology in 
this region. Some data are available from the South Dakota Department 
of Game, Fish and Parks concerning annual production trends and harvest 
rates, however, data were·lacking to aid development of management 
programs. Data from other states may not be applicable to partridge in 
South Dakota due to regional differences in climate, farming practices, 
and habitat composition. In order for future research and management 
programs in South Dakota to be effective, local data were needed. 
This study was undertaken in Brookings County during 1978-79 
to gather information on the ecological requirements of gray partridge 
in east-central South Dakota during the summer and fall seasons. My 
study objectives were: 
1. To describe and analyze partridge nesting habitats, 
nesting success, and clutch size. 
2. To describe and analyze habitats utilized by gray 
partridge. 
3. To estimate home range of gray partridge. 
4. To determine food habits of gray partridge. 
2 
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LITERATURE REVIEW 
DISTRIBUTION 
Gray partridge are native to Europe, western and central Asia. 
The species was successfully introduced in North America during the 
early part of this century and has spread throughout much of the 
northern United States and southern Canada. The current North American 
range extends from the Pacific Northwest through the Northern Plains 
and Great Lakes region; scattered populations also exist in the 
northeastern United States (American Ornithologists Union 1957). 
LIFE HISTORY 
Gray partridge establish pair bonds and disband from winter 
coveys between late .January and mid-March (Westerkov 1965). Blank and 
Ash (1956) and Jenkins (196la) felt most pairing occurred between birds 
of different coveys while Yeatter (1934) believed partridge selected 
mates within the winter covey. Weigand (1977) noted a tendency for 
adults to c..�oose a mate from within the winter covey while birds 
entering their first breeding season usually mated with a bird from a 
different covey. The male accompanies his mate throughout the nesting 
and brood-rearing periods. Weigand ( 19 77) suggested that partridge mate 
for life. Sex ratios approach equality in the fall (Yocum 1943, McCabe 
and Hawkins 1946, Hickey and McCabe 1953), However, Weigand (1977) 
found excess males in a Montana population during spring pairing. 
Seventeen to 19% of males in Weigand's study did not secure mates. 
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In North America, nesting is usually initiated in mid- to late­
May (Yeatter 1934, Yocum 1943, �kCabe and Hawkins 1946, Gates 1973, 
Bishop et al. 1977, Weigand 1977) , although Knott et al. (1943) found 
most nests in eastern Washington were started in late April and early 
May. Eggs are laid at a rate of 1. 1 per day and incubation lasts 
approximately 25 days (McCabe and Hawkins 1946) . Clutch size in North 
America has been reported to range from 14. 2 - 17. 3 eggs per nest and 
nest success ranges from 24 - 40% (Yeatter 1934, Knott et al. 1943, 
Yocum 1943, Gates 1973, Hunt 1974, Bishop et al. 1977) . Yeatter (1934) , 
Yocum (1943) , and McCabe and Hawkins (1946) attributed 46 - 82% of 
nest failure to farming operations, while Bishop et al. (1977) found 
predation to be the major cause (65%) of nest failure in Iowa. 
Renesting will occur following the loss of a first nest, 
although Yocum (1943) and Gates (1973) suggested that renesting does 
not significantly add to annual production of young. Clutch size 
decreases during renesting attempts (Knott et al, 1943, McCabe and 
Hawkins 1946, Lack 1947) . Egg hatching success ranges from 76 - 93% 
(Yeatter 1934, Middleton 1935, McCabe and Hawkins 1946, Gates 1973) . 
Brood mortality in North America has been reported to range from 
19 - 47% of the hatched young (Yeatter 1934, Yocum 1943, Gates 1973, 
Weigand 1977) . Blank et al. ( 196 7) found chick mortality to be the key 
factor ·that determined the size of fall populations in England , Cool, 
wet weather· during the brood-rearing period is usually ·considered a 
major cause of chick mortality (Middleton 1936, Dale 1942, 1943, Yocum 
1943, Blank and Ash 1956, Jenkins 196lb, Hunt 1974, Gates 1973, 
Mitchell 1977, Weigand 1977) . However, Southwood and Cross (1969) and 
Potts (1970b) proposed that the availability of insect foods was the 
greatest determinant of chick mortality and that weather was a 
subsidiary cause. 
Little data are available on pre-hunting mortality of adults. 
Yocum (1943) estimated that 17% of adults in a Washington population 
did not survive through summer. Jenkins (196lb) and Bishop et al. 
(1977) concluded that hunting had no impact on spring populations and 
Weigand (1977) estimated that hunting removed only 3% of the partridge 
in a Montana population. 
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Winter mortality has been estimated at 16  - 17% by Weigand (1977) 
and Yocum (1943) in Montana and Washington, respectively. Yocum 
concluded that deep crusted snow increased winter losses. Higher 
estimates have been reported by McCabe and Hawk.ins (1946) in Wisconsin 
(40%) and Yeatter (1934) in Michigan (33%). Gates (1973) concluded that 
winter.mortality was minimal in a Wisconsin study. 
HABITAT SELECTION 
Throughout most of their North American range, gray partridge are 
associated with agricultural lands. Murtha (1967) suggested that 
partridge range in New York was limited to regions with at least 60% 
of the land in agricultural production. Partridge are also commonly 
associated with well drained soils; Dale (1942, 1943) observed that 
partridge in Michigan pioneered .an area of poorly drained soils during 
a drought, When rainfall reached normal levels, populations declined. 
Dale concluded that the decline was due to the susceptibility of young 
birds to wet conditions. 
Reported nesting cover includes rangelands, hay and small grain 
fields, as well as idle cover such as roadsides, hedgerows, and fence­
rows (Yeatter 1934, Hawkins 1937, Knott et al. 1943, Yocum 1943, McCabe 
and Hawkins 1946, Gates 1973, Hunt 1974, Lokemoen and Kruse 1977, 
Bishop et al. 1977). Gates (1973) and Weigand (in Bishop et al. 1977: 
30) suggested that partridge prefer to nest in grass rather than dense 
forb cover. McCabe and Hawkins (1946) concluded cover density rather 
than plant species composition determined nest site selection . 
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Reports of brood habitat vary. In Montana, Weigand (1977) noted 
that adults with recently hatched broods used rangelands. He suggested 
that insect foods on which young birds feed may have been more adundant 
in rangelands. Weigand also found that adults without broods were more 
conunonly found in grain fields and fallow areas. Porter (1955) found 
that broods in Utah used hayfields and brush lands as summer cover. 
Yocum (1943) suggested that young birds in Washington used small grain 
and fallow fields as well as brushy areas. Based on observations of 
birds carrying radio transmitters, McCrow (1977) noted that soybeans 
were preferred brood cover in Iowa. In England, Southwood and Cross 
(1969) indicated that cereal grains were the predominant brood cover 
and that grass/clover pasture and hay lands were avoided. 
Studies indicate a seasonal shift in habitat selection. Weigand 
(1977) found that coveys shifted to grain fields in late summer and fall 
and that winter habitats included a higher pro�ortion of rangelands and 
brushy cover. Partridge in Washington used brushy areas after grain 
harvest but shifted to plowed fields and open areas in fall; grasslands 
were utilized in winter (Yocum 1943) .  McCrow (1977) stated that 
partridge in Iowa shifted from soybeans to corn in late smnmer and 
used corn stubble throughout the fall and winter. 
Yeatter (1934) , Yocum (1943) , and Bishop et al . (1977) 
estimated that coveys rarely move beyond a 0 .4  km radius during the 
7 
fall and winter, while McCabe and Hawkins (1946) suggested that winter 
coveys in Wisconsin ranged within an area of 0. 8 Ian radius. Winter home 
ranges of coveys in North Dakota varied from 6. 4 - 52. 5 ha (Schulz 
1974) . Weigand (1977) found that males were more mobile than females 
in a Montana population. 
FOOD HABITS 
Food habits change seasonally reflecting seasonal differences 
in food availability and partridge nutritional demands. Most authors 
stress the importance of insect foods during the brood season. Potts 
(1970a) emphasized that young chicks could not digest plant material 
and that they needed protein rich animal foods for survival. Potts 
(1970b) concluded that declines of partridge populations in England 
during recent decades were due to increased use of herbicides that 
reduced insect populations and made chicks more vulnerable to cool 
weather. Other studies have shown that i nsects comprise a high 
percentage of chick diets in early summer but that insect consumption 
decreases as young birds mature (Hunt 1974, Kobriger 1977, Porter 1955, 
Yocum 1943). Adult consumption of insects in summer is higher than in 
other seasons but is not as great as juvenile use (Yocum 1943, Porter 
1955, Kobriger 1977). 
Cultivated grains are important food items during fall and 
winter. Waste grain comprised 71, 75, and 69% of partridge winter 
diets in North Dakota, Iowa, and Alberta, respectively (Kobriger 
1977, Bishop et al. 1977, Westerkov 1965). Wild seeds, particularly 
buckwheat (Polygonum.spp. ), foxtail (Setaria spp.), and wild oats 
(Avena fatua) are utilized throughout the year but are especially 
important in late summer and fall (Kobriger 1977, Hunt 1974, Potts 
1970a). Green vegetation is most frequently consumed in late winter 
and spring (Yocum 1943, Kobriger 1977). 
MA..�GEMENT 
8 
Suggestions for management of partridge habitat usually include 
identification and preservation of seasonal habitats. Yocum (1943), 
McCabe and Hawkins (1946), Gates (1973), and Hunt (1974) mentioned 
the need for idle areas such as roadsides, fencerows, and abandoned 
farms to be maintained as nesting cover. Weigand (1977) suggested 
that farmers could increase the availability of waste grains by not 
plowing stubble fields in fall. Weigand also recommended that farmers 
practice strip cropping to increase edge, and that woody cover be 
maintained on wintering areas. Predator control and winter feeding 
have commonly been practiced on English shooting preserves (Jenkins 
196 la). 
In North America, state and provincial agencies have monitored 
population trends via roadside surveys conducted during the brood 
seasons and in winter. Weigand (1977) suggested spring calling counts 
could be used as an index to the number of breeding pairs. Harvest 
trends have usually been monitored through hunter questionnaires and 
roadside check stations. 
9 
STUDY AREA 
2 2 My research was conducted on a 62  km (24 mi ) area in east-
central South Dakota, 16 km northeast of Brookings. Topography ranges 
from flat to slightly rolling. Soils were derived from glacial drift 
and are primarily well drained silts and silt loams. Areas of poor 
drainage exist in bottomland sites (Westin 1959). Win�ers are cold 
with an average January temperature of -10 C and annual snowfall of 
62 cm. Summers are hot with an average July temperature of 23 C. 
Average annual precipitation is 54 cm (Westin 1959). 
Oats and barley were the major small grain crops, and com 
and sunflowers the predominant row crops (Table 1). Small grains are 
usually harvested in early August and the stubble is plowed prior to 
10 
fall with variations due to weather. Corn and sunflowers are typically 
harvested in late October and early November. Hayfields are primarily 
alfalfa or alfalfa-smooth brome (Bromus inermis) mixtures. lbe first 
crop of hay is usually harvested in mid-June. Subsequent mowings occur 
in July and August when weather conditions permit second and third 
cuttings. Pastures are either pure or mixed stands of smooth brome, 
bluegrass (Poa spp. ) ,  and red or sweet clover. Coarse £orbs such as 
Canada thistle (Cirsium arvense) and goldenrod (Solidago spp.) are 
also found in pastures. Multi-row shelterbelts and single row wind-
breaks are common to the area. Green ash (Fraxinus pennsylvanica) and 
elm (Ulmus spp. ) are the common canopy species, and Russian olive 
(Elaeagnus angustifolia) and wild plum (Prunus americana) often grow 
as understory species in shelterbelts and windbreaks. Other idle 
Table 1. Land use on the 62 1an2 Brookings. South Dakota. study area. 
% of total acreage 
Land Use 1978 1979 
Row crops 2 7  43 
Small grains 38 28 
Pasture 14 10 
Hay 11 13 
Idle 10 6 
11 
cover includes roadsides, fencerows, and farm sites. Smooth brome 
usually dominates idle, upland vegetation. 
12 
METHODS 
NESTING BIOLOGY 
Potential nesting habitats on the study area were identified 
and randomly searched for nests. Techniques used to examine partridge 
nesting biology have been furt�er described by Hupp et al. (1980) . 
HABITAT UTILIZATION 
Radio Telemetry Techniques 
13 
Five categories of land use were recognized on the study area; 
small grains, row crops, hayfields, pastures, and idle areas (idle areas 
included farm sites, roadsides, shelterbelts, wetlands, and fallow fields) 
(Table 1) . Harvest did not change the habitat designation of a field 
(e. g. a corn field was categorized as a row crop even after the corn was 
picked and the field plowed in fall) . Partridge utilization of these 
different habitats was studied by monitoring radio-tagged birds between 
22 Jmie and 21 December 1979. 
Two methods were used to capture birds in order to attach radios. 
Incubating hens were captured on the nest with hoop nets. Most nest­
trapped birds were anesthetized with methoxyflurane as described by 
Smith et al. (1980) to reduce the trauma of capture and handling and to 
lower the incidence of nest abandonment. Adults and young birds were 
captured during mid- to late-summer with brood traps designed for ruffed 
grouse (Bonasa umbellus) (Lincinsky and Baily 1955) . A 45 cm high 
chicken wire lead was stretched between 2 walk-in clover leaf traps 
erected 15 m apart. Birds that encountered the trap moved along the 
chicken wire lead until they entered one of the clover leaf traps. Brood 
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readings to fall in the same time period. When this happened, only one 
of the readings was considered during analysis of habitat utilization 
data. 
The data were summarized into 3 bimonthly periods to determine 
if habitat utilization changed as the season progressed. Bimonthly 
periods included brood rearing (22 June - 21 August), late summer -
early fall (22 August - 21 October), and late fall (22 October - 21 
December). The hypothesis that birds randomly utilized cover types 
during a bimon��ly period was tested by chi-square goodness of fit 
analysis (Steel and Torrie 1960). The expected values used in goodness 
of fit tests were generated by the percentage of each cover type available 
on the study area in 1979 (Table 1). When tests indicated that partridge 
observations were not randomly distributed among cover types, 95% 
confidence intervals were calculated for the observed proportions in each 
habitat category. Failure of the expected proportion to fall within the 
95% interval indicated that observed use of that category was 
significantly different from the expected use (Neu et al. 1974). 
Contingency table analysis was used to detect changes in habitat use 
among daily time periods and bimonthly periods (Steel and Torrie 1960). 
Roadside Surveys 
Cover types used by partridge were also studied via weekly 
roadside surveys conducted during both field seasons. A 47 km route (the 
route was extended to 48 km in 1979) was established on the study area. 
The route was driven between 16 - 32 kmph once each week beginning at 
sunrise. The location and number of partridge observed were recorded 
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traps were set in field borders where dusting activity had been observed. 
I attached solar powered transmitters (Telemetry Systems Inc. , 
Mequon, WI) to most birds; however I attached a battery powered unit 
(AVM Instrument Co. , Champaign, IL) to 1 individual. Both types of 
transmitters weighed approximately 10 g. I used 0.64 cm wide elastic 
strips as harness material. The ends of an elastic strip were pulled 
through holes drilled on each end of a transmitter to form 2 loops, L 
that was open on 1 side� The transmitter was placed on a bird's back 
and the closed side of the loop pulled .over 1 wing. . The free ends of 
the elastic were tied under the other wing to complete the attachment 
and secure the transmitter. 
Radio-tagged birds were monitored with a 12-cbannel receiver 
(Model LA-12, AVM Instrument Co. , Champaign, IL). A null-peak antenna 
system comprised of 2, 4-element Yagi antennas mounted on a vehicle 
platform was used during most of the field season. I used a 3-element 
hand-held Yagi antenna to periodically locate and flush birds in fields. 
Birds were located by triangulating the readings taken from at 
least 2 different points (Heezen and Tester 1967). During summer when 
vegetation was heavy, radio signals raTely carried beyond 0.8 - 1.2 km, 
while in fall the range increased to approximately 1.6 km. Radio-tagged 
birds were periodically flushed to determine the size of the covey they 
accompanied. Birds were moni tared once each day from 22 June to 31 August. 
From 1 September to 21 December, birds were monitored 4 times per day 
during 3 days each week for analysis of home range. Each day was 
divided into 3 equal time periods between sunrise and sunset. When 4 
readings were taken in a single day, it was possible for 2 or more 
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at each observation site, and the cover type on each side of the road 
was recorded. Tiie habitat category assigned to each observation consisted 
of the combined cover types (Table 2) . 
The linear distance of each cover type along the survey route was 
determined and chi-square tests were conducted to determine if partridge 
were proportionally distributed among habitats . Because partridge remain 
in coveys most of the year, several individuals were usually observed at 
each sighting; 2 approaches to analysis were possible. Chi-square tests 
could have been based on the number of individuals or separate coveys 
observed. Sightings of individual partridge were not independent because 
observation of an individual increased the probability of sighting other 
birds in the covey . Covey sightings were more independent. However 
because each covey sighting was weighted equally, this approach did not 
account for covey size variations among different habitats. I used 
analysis of variance to determine if average covey size differed among 
habitats. Tukey's w-procedure was used to compare mean covey sizes of 
habitats (Steel and Torrie 1960).  When differences existed, I used both 
observed individuals and observed coveys in analysis of habitat use. 
Cochran (1954) , Steel and Torrie (1960 ) ,  and Roscoe and Byars (1971) 
have reported that chi-square analysis is biased when expected values in 
some categories are low . Because there usually were not enough roadside 
observations in bimonthly periods to allow unbiased tests, I combined 
sightings in habitat categories 5 � 10 (Table 2) into a single category 
entitled non-grain combinations, Further combination of habitat types 
was necessary during some periods with few observations. When chi-square 
tests indicated that partridge were not randomly distributed among habitats, 
Table 2. Available habitats along roadsides on the Brookings, South 
Dakota, study area. 
HABITAT 
1. Grain-grain 6. Hay-pasture 
2 .  Grain-hay 7.  Hay-idle 
3. Grain-pasture s. Pasture-pasture 
4. Grain-idle 9. Pasture-idle 
5. Ray-hay 10 . Idle-idle 
17. 
95% confidence intervals were calculated for the observed proportions 
(Neu et al. 1974). These data were also summarized into bimonthly 
periods. In 1978 data collection did not begin until 1 July and 
therefore the period of data collection during the brood-rearing 
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season was slightly shorter than in the following year. Changes in 
habitat use among the bimonthly periods and between the 2 field seasons 
were analyzed via contingency table analysis. 
The study area was divided into regions of poorly, moderately, 
and excessively drained soils based on descriptions by Westin (1959). 
Distribution of partridge among soil types was determined from roadside 
observations. The locations of partridge observed during roadside 
surveys were transposed onto soil maps (Westin 1959). Chi-square tests 
were used to examine relationships between partridge distribution and 
soil drainage. 
Incidental Observations 
I recorded incidental observations of partridge during routine 
travel on the study area, and these data were also tested for habitat 
and soil type utilization. Section roads on the area are usually located 
at 1. 6 km (1-mi) intervals. When partridge were observed, I recorded the 
number of birds and their location, and noted the 1. 6 km section of road 
being traveled. The amount of each cover and soil type available on 
1. 6 km segments were summed to ·determine the total amount of each cover 
and soil type adjacent to the road segment where birds were observed. 
Totals were used to calculate expected values, and analysis was 
similar to that described for roadside surveys. 
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HOME RA..�GE 
I estimated fall home range of radio-tagged birds using a 
mathematical model described by Dunn and Gipson (1977). Radio telemetry 
data used in the model were collected by taking "burs ts" of 4 readings 
per day on each bird for 3 days each week from early Se?tember through 
mid-November. Readings within a burst were separated by a 2,5 hour 
interval. Locations were plotted on enlarged U . S .  Agricultural 
Stabilization and Conservation Service aerial photos (scale 1 : 3960).  
FOOD HABI TS 
Partridge were collected in Brookings County during each month 
of the s tudy period for analysis of food habits. Hunters assisted with 
collections during the fall hunting season . C rops were removed from 
each bird and contents dried at 80 C. After drying overnight, the 
material from each crop was segregated by food items, and the amount of 
each item was volumetrically measured to the nearest 0.1 ml in a 
graduated cylinder . Food habits data are presented as aggregate volume, 
aggregate percent, and percent frequency (Martin et al. 1946) .  Data 
were summarized into bimonthly periods.  
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RESULTS 
NESTING BIOLOGY 
Forty-four partridge nests were located during the study. Nest 
sites, clutch size, and nest success were described by Hupp et al. 
(1980) .  Most nests were located in grassy roadsides and fencerows. 
Few birds nested in cover dominated by legume vegetation. Average 
clutch size of completed nests was 17.8  eggs and nest success (the 
percentage of located nests that hatched) was 37%. Mammalian predation 
was the major cause of nesting failure. Mid- to late-May was the peak 
period of nest initiation. 
HABITAT UTILIZATION 
Radio Telemetry 
Two incubating hens were captured on their nests and radio-tagged 
in 1978 . Both were killed by predators shortly after they were radio­
tagged. The harness used to attach the radios may have been tied too 
tightly to allow the birds to move normally, making them vulnerable to 
predation. 
A total of 12 birds in 10 separate coveys or pairs were radio­
tagged in 1979. Eight were incubating hens that were captured on their 
nests. Six of the nest-trapped females were anesthetized with 
methoxyflurane and continued to incubate after they were radio-tagg�d . 
(Smith et al. 1980) . Previously 2 nest-trapped females that were not 
anesthetized abandoned their nests after they were released. Four 
additional birds were radio-tagged after they were captured in brood 
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traps. Three of the birds captured in brood traps were juvenile members 
of a single covey and were too young to be sexed from plumage characters 
(McCabe and Hawkins 1946) . An adult female was also radio-tagged after 
she was captured with. her mate and 9 chicks. Thus, 7 broods contained 
radio-tagged members and provided telemetry data on brood habitat use 
during summer and fall. T hree birds were unsuccessful breeders, 
including the 2 females that abandoned their nests after they were radio­
tagged, and a female that successfully hatched 19 eggs but subsequently 
lost her entire brood within 1 week following the hatch. When flushed, 
this female failed to show protective behavior normally displayed by 
females accompanied by young chicks, and was observed only with her mate 
throughout the period she was monitorP.d. 
A total of 620 locations of radio-tagged partridge were recorded 
during the study. Due to loss and failure of transmitters and mortality 
of radio-tagged birds, the number of individuals monitored declined as 
the field season progressed. The length of time each individual was 
monitored and its fate are summarized in Table 3.  
There was no statistical difference between the types of habitats 
used by successful and unsuccessful breeders (P = 0 .39) during the brood­
rearing period. By 17 September, all unsuccessful breeders had been 
killed by predators or had freed themselves from the transmitter harness. 
Data from successful and unsuccessful breeders were pooled for analysis 
of habitat use. 
Habitat use did not differ among daily time periods (P = 0 . 44,  
P = 0.91, and P = 0. 23 for brood rearing, late summer - early fall, and 
late fall seasons, respectively) . However, habitat use did vary among 
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Table 3 .  Radio-tagged gray partridge on the Brookings , South Dakota , 
study area in 1979. 
Period Accompanied 
Individual monitored Sex by covey Fate 
1 (8) 5 22 June - F no avian predation 
17 September 
2 (7)2  22 June - F unknown unknown 
29 July 
1 (2) 3  22 June - F yes unknown 
21 August 
2 (3) 3 22 June - F yes unknown 
5 Dec.ember 
2 (2) 3  22 June - F unknown unknown 
17 August 
1 (4) 3 22 June - F yes alive at end of 
2 1  December study period 
l (2) l 22 June - F yes unknown 
3 1  July 
1 (3) 1 2 1  July - F yes unknown 
5 October 
1 (5 ) 1 24 July - F yes transmitter 
28 September failure 
1 ( 1 )  l 15  August - unknown 
a 
yes avian predation 
24 August 
1 (2) 1 1 5  August - M yes8 road kill 
23  September 
2 ( 10) 1 15  August . - unknown yes
8 alive at end of 
21 December study period 
a 
Members of the same covey . 
the 3 bimonthly periods, indicating a seasonal shift in habitat 
utilization (P = 0. 001) . 
Habitat use during brood rearing is summarized in Table 4. 
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Radio-tagged partridge primarily used small grain fields during this 
season. Oats and barley were the small grain crops most frequently 
used. The broods of 5 radio-tagged females were monitored immediately 
after hatch, thus use of habitats in relation to the nest site was 
known. Three broods that hatched between 26  - 27 June moved into small 
grain fields adjacent to the nests. One brood that hatched on 7 August 
used both hay and soybean fields within 30 m of t�e nest. A brood that 
hatched on 10 August moved into a nearby pasture. For the first 4 weeks 
after hatch, broods usually stayed in the cover they first used after 
leaving the nest. Partridge rarely used row crops prior to the first 
week of August. Also, there was little use of hayfields during the 
brood-rearing period. 
In late summer - early fall, use of small grains declined as 
partridge increasingly utilized row crops (Table 4) . Corn was the row 
crop primarily used by the radio-tagged birds. Although sunflower 
fields were available on the study area, radio tagged partridge rarely 
used this crop during late summer - early fall. Soybeans were used by 
1 covey. The proportion of locations of radio-tagged birds in pastures 
and idle cover did not change from the levels I observed during brood 
rearing. However, there was a slight increase in use of hayfield cover. 
After harvest in late October and November, partridge continued 
to primarily use corn stu l::ble (Table 4) . However, use of row crops 
Table  4 .  Chl-squore goodness of f lt tests for dlstrlhut ion of  locations of radio-tagged part ridge among habitats on  the 
Brookings. South Dakota , atudy area in 1979 . Valuea in parentheses are observed and expected proportions of 
locations within a category . Confidence l imits (95%) of observed p roport ions were calculated according to Neu 
et al .  ( 1974) . Failure of an expected proportion in a category to fall within the confidence interval {*) 
indicates observed use of that habitat was significantly different from expected use. A low observed 
proport ion indicates less than expected use and a h igh· observed proport ion greater than expected use. 
HABITAT Pl!RIOD 
Small grain Row crop Hay Pasture Idle 
Observed locations 163 ( . 536) 74 ( . 243) 1 2 ( .040) 39 ( . 128) 16 ( . 053) 22 June -
F.xpected locations 85. 8 ( . 282 ) 126 . 8  ( .4 17)  3 1 . 0 ( . 102) 4 1 . 1  ( . 1 35) 19 . 2  ( . 063) 2 1 August 
' 5% Conf idence limit • 436�P 
1 
�· 609* • tBO<P < . 306* .0 1 1  <P < .068* ,079<P < ,  177  .Ol9<P < .085 (Brood-rearing) - 2 - - 3 - - .. - - 5-
Total x2 a 104 . 7  df  • 4 l' • 0. 00001 
Observed locations 34 (. 164) 125 ( . 604) 14 ( .068) 2 1 ( , 101)  13  ( .063) 22 August -
Expected locations 57 . 3  ( . 277) 89 . l  ( . 4 30) 20 , 9  ( ,  101 ) 2 6 . 2  ( . 1 27) 1 3 . 5  ( .065) 2 1 October 
95% Confidence l imit . 098<P < , 230* . 5 17<P < , 691*  .023<P < . 1 12 ,047<P < . 155 ,020<P <, 106 (Late summer-- 1 - - 2 - - 3 - - .. - - 5- early fall) 
2 
Total X a 27 . 3  df  .. 4 · P • o. 000017  
Observed locations 14 ( . 1 28) 58 ( , 532) 0 28 ( , 2 57) 9 ( . 083) 22 October -
Expected locations 30 . 2  ( . 277) 46.9 ( . 430) 1 1 . 0 ( . 101 ) 1 3 , 8  ( , 127)  7 . 1  ( , 065) 2 1 December 
95% Confidence limit . 046<P < . 2 10* ,409<P <, 655 • lSO<P <, 364* . 015<P < , 1 50 (Late fall) - 1 - - 2 - - .. - - s-
Total x2 • 37 ,44 df • 4 P O 0.00001 
declined slightly from the previous bimonthly period and the observed 
proportion did not significantly differ from the expected values . 
The number of locations of radio-tagged birds in sunflower stubble 
increased. Use of pastures also increased in late fall and was 
significantly_ greater than the expected use. There were no locations 
of radio tagged partridge in hayfield cover , and few in idle areas. 
Roadside Surveys 
In 1978, I recorded 1,145 individuals during 133 observations 
of coveys during roadside surveys. In 1979, I observed fewer 
partridge during surveys ; 843 individuals in 102 separate sightings . 
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Covey size differed among habitats in 1978 (P = 0. 02). Analysis 
with Tukey ' s  w-procedure (Steel and Torrie 1960) indicated that coveys with 
in the grain-pasture category were significantly larger than coveys 
in grain-hay and grain-idle habitats (Table 5). Because of variations 
in average covey size, analysis of 1978 data was based on both 
observed coveys and observed individuals. Average covey size did not 
vary among habitats in 1979 (P = 0.18, Table 5) . Thus analysis of 
1979 roadside survey data is based only on observed coveys. 
The seasonal changes in habitat use that I observed among 
radio-tagged birds were not as evident in roadside survey observations. 
Habitat use did not vary among the bimonthly periods in 1 978 (P = 0 . 44, 
based on observed coveys) . In 1979, some seasonal differences did 
exist, but they were not significant (P = 0. 12). 
Table 5. Average size of gray partridge coveys among different 
habitats on the Brookings , South Dakota , study area. 
Data from roadside survey and incidental observations 
were utilized in 2-way analysis of variance to determine 
if covey size differed among habitat types. 
Covey size 
Habitat 
1978 1979 
Grain-grain 12. 2 12. 6 
Grain-hay 10. 4 12.0 
Grain-pasture 14.7 9. 0 
Grain-idle 9.7 11. 5  
Non-grain combinations 11.0 13. 4  
(P = 0.02) (P "" 0. 18) 
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Habitat use in each bimonthly period is summarized in Tables 
6, 7, and 8. Trends in habitat use were similar between the 2 field 
seasons. I observed most partridge in grain-grain cover, although use 
of this habitat usually did not differ from the expected values. In 
both years, use of grain-grain cover declined slightly in fall. I 
noted a disproportionately high number of observations in grain-hay 
cover during brood rearing, but use of t hat habitat declined in late 
summer and fal L Partridge use of grain-pasture cover was relatively 
high in late fall of 1978, and I observed a high proportion of coveys 
in non-grain combinations during the same season in 1979 . 
Soil Drainage Relationships - Roadside Surveys 
Average covey size did not differ among the 3 soil categories 
during either field season (P = 0 . 58 and P = 0.24, for 1978 and 1979 1 
respectively) . Therefore, I used covey observations in analysis of 
partridge use of soil types. 
Distribution of partridge coveys observed during roadside 
surveys among soil types is summarized in Tables 9 and 10. There were 
no differences among data from the bimonthly periods in 1978 (P = 0.47) . 
In 1979, there were some seasonal differences although they were not 
significant (P = 0.10) . During roadside surveys, I usually saw the 
greatest number of coveys on moderately drained soils. However use of 
moderately drained sites did not differ from the expected levels. 
During both field seasons, I saw more coveys on excessively drained 
sites during brood rearing than in other periods, although use of 
these soils was not significantly higher than expected. In 1978, 
Table 6 ,  Chl-square goodnesu of  f i t  tests for diutribut ion o f  partridge coveyu obuerved during roadside surveyu i n  1978 
among habitats on the Drookings , South Dakota , study area.  Values in parentheses are obuerved and expected 
proportions of coveys within a habitat category.  Confidence Umlts (95%) of observed proport ions were 
calculated according to Neu et a l .  ( 1974) . Failure of an expected proport ion to fall within the confidence 
interval (*) indicates that observed use of that habitat was signif icantly different from expected use, A 
low observed proportion indicates less than expected use and a high observed proportion greater than expected 
use , 
HABITAT PERIOD 
Crain- Crain- Crain- Crain- Non-grain 
grain hay pasture idle combinat ions 
Observed coveys 28 ( . 509) 14 ( . 2 54) 2 ( .036) B ( . 145) 3 ( , 055) 1 July -
Expected coveys 22 . 2 ( . 404) 9. I ( . 1 65) 4 . 9 ( .090) 9 . 6  ( . 1 74 )  9 , 2 ( . 1 67 )  22  August 
95% Confidence limit . 335<P < , 683 . 103<P < .405 O<P < ,  101 .023<P < , 267 O<P < . 133* (Brood-rearing) - ,- - 2- - r  - .. - - s-
Total x2 • 10. 3 df • 4 P • .0057 
Observed coveys 18 ( . 500) B ( . 222 )  3 ( .083) 4 ( . 1 1 1 ) 3 ( . 083) 22 August -
Expected coveys 14 . 5  ( . 404)  5 . 9  ( . 1 65) 3 . 2 ( ,090) 6 . 3  ( . 174) 6.0 ( . 1 67) 2 1 October 
95% Confidence l imit . 285<P < . 7 1 5  . 044<P < , 400 O<P < . 202 O<P < , 24 6  O<P < , 202 (Late summer-
- 1- - 2- - 3- - .. - - r early fall) 
Total x2 • 3 .94 d f  • 4 P • . 139 
Observed coveyu 16 ( ,  38 1 )  7 ( ,  167) 7 (, 167) 7 ( , 167) 5 ( , 3 13 )  22 October -
Expected coveys 1 7 .0  ( . 404) 6 . 9  ( ,  165) 3 . 8  ( ,090) 7 .3 ( . 1 74 )  7 . 0  ( . 167) 2 1 December 
95% Confidence l imit . 188<P < , 574 .O l9<P < , 315  ,0 19<P < . 31 5  . Ol9<P < ,3 l5 . l29<P < , 497 (Late fall) 
- ,- - 2- - 3- - 11- - r  
Total x2 • 3 . 33 df • 4 P • . 189 
t,.J 
00 
Table 7 ,  Chi-square goodness of f it tests for distribut ion of  tn,l ivldual part ridge observed during roads ide surveys in 
1978 among habitats on the Brookings , South Dakota,  study area . Values in parentheaos are observed and 
expect ed proport ions of coveys within a habitat category . Confidence l imits (95%) of observed proportions 
were calculated according to Neu et a l .  ( 1974 ) , Failure of  an exp�cted proport ion to fall within the 
confidence interval (*) ind icates that observed use of  that habitat was s igni f icantly different from expected 
use, A low observed proportion indicates less than expected use end a high observed proportion greater than 
expected use . 
HABITAT PERIOD 
Crain- Grain- Grain- Crain- Non-grain 
gra in hay pasture idle combinations 
Observed individuals 144 ( , )99) 126 ( , )49) 19 ( ,05)) 54 ( , 1 50) 18 ( , 050) 1 July -
Expected individuals 145. 8 ( . 404) 59 . 6  ( . 165) J2 .4  ( .090) 62 .8  ( . 174) 60. J  ( . 167) 21 August 
95% Confidence limit , 332� P  < , 465 . 284< P < , 4 14"  . 022<P < . 083" , l 02< P < • 198 .OZO<P < . 079* (Brood-rearing) - 1- - r  - :r - .. - - s--
Total x2 • 1 10 . 4  df .. 4 P • 0 . 00001 
Observed ind ividuals 146 ( , 45 1 )  77  ( . 2)8) J9 ( . 120) 32 ( , 100) 30 ( .09)) 22 August -
Expected individuals 1 30 .9  ( .404)  5J . 5  ( ,  165) 29. 1 ( .090) 56.lt ( , 17/i) 54 . l  ( . 167) 2 1 October 
95% Confidence l imit , 380!.P 
1
�. 522 , 1 77�P �. 299" ,073�P �. 166 .056�P �. 141*  , 05l�P 5
�. 1J4ft (I.ate su111111er-
3 It eorly fall) 
Total x2 • 36 . 7  d f  • 4 P • 0.00001 
Observed individuals 185 ( , 402) 76 ( . 165) 7 7  ( . 167) 62 ( . 1 35) 60 ( . 130) 22 October -
Expected ind ividuals 185 , 8  ( .404) 75 .9  ( . 165) 4 1 . J  { .090) 80.0 C , 1 74 )  76 . 8  ( . 167) 2 1  December 
95% Conf idence l imit , J4 J<P < ,461 . 120<P < , 2 1 0  , 122<P < .2 12* ,094<P < , 176 ,090<P < , 170 (Late fall) 
- 1- - 2-
-
3- - ,.- - s-
Total x2 • 38. 6  d f  • 4 p • 0. 00001 
Table 8 ,  Chi-square goodness o f  f i t  tests for d istribut ion of partridge coveys observed dur ing roadside surveys in 
1979 among habitats on the Brookings , South Dakota , study area . Values in parentheses are observed and 
expected proport ions of coveys within a habitat category,  Conf idence limits (95%) of observed proport ions 
were calculated according to Neu et al .  ( 1974) . Fa ilui-e o f  an expected proportion to fall within the 
confidence Interval (*) indicates that observed use of that habitat was significantly different f rom 
expected use , A low observed proportion indicates less than expected use and a high observed proport ion 
greater than expected use , 
Observed coveys 
Expected coveys 
95% Confidence limit 
Total x2 • 9 , 4  
Observed coveys 
Expected coveys 
95% Confidence limit 
Total x2 . 1 . 36 
Observed coveys 
F.xpected coveys 
95% Confidence limit 
Total x2 • 10.9 
a 
Grain-
grain 
2 1 ( , 500) 
1 8 . 6  ( . 444)  
. 301  <P < , 699 
- 1-
df • 4 
1 1  ( . 550) 
8 , 9  ( .444) 
. 264<P < . 836 - 1-
df .. 211 
1 1  (. 275) 
1 7  .8 ( . 444)  
,093<P < , 457 
- 1-
df  • 4 
Grain-
hay 
1 1  ( , 262) 
5 .9  ( ,  140) 
, 087<P < , 438 
- 2-
P • 0 ,009 1 
3 ( . 1 50) 
2 .8 ( , 140) 
O<P < , 356 
- 2-
p D 0 , 493 
7 ( . 175) 
5.6 ( , lltO) 
. 020<P < , 330 
- 2-
P • 0 .0043 
Oue to a lack of sufficient observations for an unbiased 
combined as were grain-Idle and non-grain combinat ions , 
HABITAT PERlOD 
Grain- Grain- Non-grain 
pasture idle combinat ions 
3 ( .07 1 )  2 ( . 048) 5 (, 1 19)  22 June -
4 .9 ( ,  1 1 7)  7 . 4 ( , 1 75) 5 . 2 ( . 1 24) 21  August 
O<P < . 174 O<P < , 1 32* O<P < , 248 (Brood-rearing) 
- 3- - .. - - s-
0 3 ( . 150) 3 ( ,  1 50) 22 August -
2 . 3  ( . 1 17)  3 .5  ( ,  1 75) 2 , 5  ( . 1 24) 21  October 
O<P < , 356 O<P < , 356 (Late summer-- .. - - r  early fall) 
3 ( , 075) 8 ( . 200) 1 1  ( . 275) 22 October -
4 . 7  ( , 1 17)  7 . 0 ( . 1 75) 5 . 0  ( , 1 24)  2 1 December 
O<P < , 182 .OJ7<P < , 363 .093<P < . 457 (Late fall) 
- 3- - .. - - s-
test , observat ions from grain-hay and grain-pasture cover were , 0  
Table 9 .  Chi-square goodness of f lt tests for distribut ion of partridge coveys observed during roadside surveys in 
1978 among soil categories on tbe Brookings , South Dakota , study area . Values in parentheses are observed 
and expected proport ions of coveys within a soil category . Conf idence l imits (95%) of observed 
proportions were calculated according to Neu et al .  ( 1974 ) .  Failure of on expected proport ion to fal l  
within the confidence interval (*) indicates that observed use o f  that soil category was significantly  
different from expected use. A low observed proportion indicates less than expected use and a high observed 
proport ion greater than expected use . 
SOIL CATEGORY 
Poorly Moderately 
drained drained 
Observed coveys 3 ( . 055) 40 ( . 727) 
Expected coveys 7 . 9  ( . 143) 4 1 . 6  ( . 757) 
95% Confidence l imit O<P < . 128* • 583<P < .  871  
- 1 - - 2-
Total x2 .. 10.8 df .. 2 P a  0 . 0046 
Observed coveys 6 ( . 167) 2 5  ( . 694) 
Expected coveys 5 . 1  (. 143) 27 . 3  ( . 757) 
95% Confidence l imit . OI B <P < . 316 . 5 10<P <. 878 - 1- - 2-
Total X2 • 0. 897 df • 2 P - o. 639 
Observed coveys 5 ( . 1 1 9) 3 1  ( .  738) 
Expected coveys 6 . 0  ( . 143) 3 1 . 8  ( . 757) 
95% Confidence l imit . OOl <P <. 2 39 • 57S<P c. 900 - 1 - - 2-
Total x2 • o. 959 df • 2 P • 0.619  
Excessively 
drained 
12 ( . 2 18) 
5 . 5  ( . 099) 
. 085<P < . 351  
- 3-
5 ( . 1 39) 
3 . 6  ( . 099) 
. OO l <P < . 2 77 
- 3-
6 ( . 142)  
4 . 2 ( . 099) 
, 01 3<P < . 2 7 1  
- 3-
PERIOD 
1 July - 2 1 August 
(Brood-rearing) 
22 August - 2 1 October 
(Late summer-early fall )  
22 October - 21  December 
(Late fall) 
Table 10. Chi-square goodneas of fit teoto for distrl.but ion of partridge coveys observed during roadside surveys 
in 1979 among soil categories on the Brookings . South nakotu, study ares.  Va lues in parent heses are 
observed and expected proport ions of coveys within a soil category.  Conf idence l imits (95%) of observed 
proport ions were calculated according to Neu et al •. ( 1974) . Failure of an expected proportion to 
fall within the confidence interval (*) indicates that observed use of  that soi l  category was 
significantly d ifferent from expected use, A low observed proportion indicates less than expected 
use and a high observed proportion greater than expected use, 
SOIL CATEGORY 
Poorly Moderately Excessively 
drained drained dra ined 
Obaerved coveys 6 ( . 142) 29 ( . 690) 7 ( , 1 67) 
Expected coveys 6 . 0  ( , 142) 1 5 . 2  ( .  759) 4 . 2 ( .099) 
95% Confidence limit .0 13� .�- 27 1  . 5 19�2�·861 , 029�3�- 305 
Total x2 ., 2 . 13 df  .. 2 P a 0 , 345  
Observed coveya I ( . 050) 17 ( , 850) 2 ( . 100) 
Expected coveys 2 . 8  (. 142) 3 1 , 9  ( ,  7 59) 2 (, 100) 
95% Confidence limit O�a .::_, 167 . 659�2.::_l , OO  0�3.::.., 261 
Total x2 • 1 . 37 df . l a P • 0 , 242 
Observed coveys 12 ( , 300) 25 ( . 625) 3 ( . 07 5) 
Expected coveys 5 . 7  (. 142) J0 , 4  (. 759) 4 . 0  ( . 099) 
95% Confidence limit . 126.1' 1 �,474 . 442�P2.::_, 808 0�3.::_. 175 
Total x2 • 8 . 1 7  df  • 2 P • 0 .017  
a 
PERIOD 
I July - 2 1  August 
(Brood-rearing) 
22 August - 21 October 
(Late summer-early fall) 
22 October - 2 1 December 
(Late fall) 
Observations were not sufficient for an unbl�sed goodness of fit tes t ,  so observed coveys within moderately 
snd excessively drained categories were combined . 
w 
N 
33 
use of poorly drained soils during brood rearing was significantly less 
than expected (Table 9). Use of poorly drained soils increased during 
fall. 
Incidental Ohservations 
I began to record incidental sightings on 22 July 1978. In 
1978, I recorded 913 individuals in 74 observations. In 1979, I 
recorded 938 birds in 118 observations. As with roadside survey 
data, observations from some habitat types were combined during analysis 
of incidental data. 
Analysis of 1978 incidental data was based both on observed 
individuals and observed coveys· due to differences of average covey size 
among habitats (Table 5). In 1979, I used observed coveys during 
incidental data analysis. 
Observed habitat use during incidental travels differed among 
the bimonthly periods (P = 0.0005 and P = 0.0003 for 1978 and 1979, 
respectively). Throughout the study, most of my incidental observations 
were in grain-grain cover (Tables 11 , 12, and 1 3). I observed no use 
of grain-hay cover during the brood-rearing season in 1978. In 1979,  
use of grain-hay during brood rearing exceeded the expected levels 
although the difference was not significant. The number of incidental 
observations in grain-hay declined during late summer and fall. There 
were few incidental observations in grain-pasture during the 1979 
brood-rearing season while in other periods, use of grain-pasture 
cover did not vary from the expected levels. Use of grain-idle 
cover during late summer and fall was lower than expected in 1978, 
Table I I ,  t11i-square goodness of f lt tests for distribution of partridge coveys observed during incidental travels 
in 1978 among hab itat types on the Brookings .  South Dakota , study area. Values in parenthese s are 
observed and expected proportions of coveys within a habitat category . Confidence limits (95%) o( observed 
proportions were calculated according to Neu et a l .  (1974 ) , Failure of  an expected proportion to fall 
within the confidence interval (*) indicates that observed use of that habitat was significantly different 
from expected use. A low observed proport ion indicates leas than expected use and a high observed proportion 
greater than expected use , 
Observed coveysa 
Observed C!)Veys 
Expected coveys 
95% Confidence l imit 
Total x2 • o. 15 
Observed coveys 
Expected coveys 
95% Confidence l imit 
Total X2 • 12 .01 
Grstn­
grain 
2 
10 ( . 588) 
9 . 2  (, 54 1 )  
, 281_!!' 1!,., 895 
df • 1b 
26 ( . 520) 
16 , 3 ( . 325) 
, 338� 1!.· 702* 
df  .. 4 
Grain­
hay 
0 
6 ( . 3SJ) 
2 , 2  (, 1 3 1 )  
, 055 ,!!' 2!.• 65 1 
P .. 0 . 699 
I ( . 020) 
7 . 2  ( . 143) 
0_!!' 2!.· 07 1 *  
P • 0 .017  
HABITAT 
Grain­
pasture 
1 (. 059) 
1 . )  ( .078) 
0_!!' 3!_, 206 
4 ( . 080) 
5 , 2  ( , 1 04 )  
0� 1�_. 119 
Grsin­
idle 
2 
0 
2 . 5  ( , 145) 
1 3  ( . 260) 
1 3 , 7 ( . 274) 
, lOO� i,!_,4 20 
Non-grain 
combinations 
0 
1 .8 ( . 104) 
6 (, 1 20) 
8 . 2  ( . 1 63) 
,002 <P < .238 
8
There were not s suff icient number of observations in this period for a valid chi-square test , 
b 
PERIOD 
22 July -
2 1  August 
(Brood-rearing) 
22 August -
2 1  October 
(Late aummer­
early fall) 
22 October -
2 1  December 
(Late fall) 
Observations were not sufficient for an unbiased goodness of f it test, therefore observations within grain-bay . grain­
pasture , grain-idle,  and non-grain habitats were combined . 
Tnble  1 2 . Chi-square goodness of fit tests for distribut ion of individual partridge observed during incidental travels 
in 1978 among hab itat types on the Brookings .  South Dakota . study area. Values in porencheses are observed 
and expected proportions of individuals within o habitat category . Confidence limits (95%) of observed 
proportions were calculated according to Neu et a l .  ( 1974) . Failure of an expected proportion to fall within 
the confidence interval (It) ind icates that observed use of that habitat was significantly different from 
expected use .  A low observed proportion indicates less than expected use and a high observed proportion greater 
than expected use. 
Observed individuals 
Expected individuals 
95% Confidence limit 
Total x2 • 28 .43  
Observed individuals 
Expected individuals 
95% Confidence limit 
Totol x2 • 105 , 87 
Observed individuals 
Expected individuals 
95% Confidence limit 
Total x2 . 161 . 19 
Crain­
graln 
36 ( . 456) 
23 . 4  (. 296) 
• l l2�P l�· 600" 
df • 4 
153  ( , 657) 
126,  1 ( . 54 1 )  
• 577�P 1�· 737" 
df  • 4 
3 19 ( . 53 1 )  
195 , 3  ( , 325)  
. 479�,.�. 583 
df a 4 
Groin­
hoy 
0 
10 .4  (. 1 32) 
P • 0 . 0001 
66 ( , 283) 
30 , 5  ( , 1 3 1 )  
• 207 �P2�, 359" 
P • 0 . 00001 
9 ( . 015)  
85.9 ( . 143) 
.002�,2�.020• 
P • 0 .0000 1 
HABITAT 
Crain­
pasture 
21 ( . 266) 
1 3 ,  7 ( .  1 73)  
, 1 38�P3�. 394 
14 ( , 060) 
18 . 3  ( , 078) 
, 020�P3�. lOO 
69 (, 1 1 5) 
62 . S  ( ,  104 )  
.002�, 3�. 149 
Crain­
idle 
18 ( , 228) 
1 7 . 3  ( . 2 19) 
. 106�P .. �. J50 
0 
33 .8  ( . 145) 
124  ( , 206) 
164 , 7  ( . 274) 
• l64�P,1�, 248" 
Non-groin 
combinations 
4 ( , 05 1 )  
14 . 2 ( . 180) 
O�P�. 1 14"  
0 
24 , 0  ( . 103) 
80 (, 1 33) 
98.0  ( . 163) 
.097�P 5�. 169 
PERIOD 
22 July -
2 1 August 
(Brood-rearing) 
22 August -
2 1  October 
(Lote sumraer-
eorly fall) 
22 October -
2 1 December 
(Late fall) 
w 
U1 
Table 1 3 .  Chi-square goodness of flt tests for distribut ion of partridge coveys observed during incidental travels in 
1979 nmong habitat types on the Brooklnge , South Dakota., 11tudy area . Values in parentheses ere observed and 
expected proport ions o f  coveys within a habitat category . Confidence l imits (95%) of observed proport ions 
were calculated according to Neu et al . (1974 ) . Failure of an expected proportion to fall within tbe 
confidence interval (*) indicates that observed use of  that habitat was significantly different fro� 
expected use . A low observed proportion indicates l ess than expected use and high observed proportion 
greater than expected use . 
Observed coveya 
Expected coveya 
95% Confidence l imit 
Tot al x2 • 1 1 . 80 
Observed coveys 
Expected coveys 
95% Confidence l imit 
2 
Total X • 2 . 92 
Observed coveya 
Expected coveys 
95% Confidence limit 
Total  x
2
• 0• 680 
Grain­
groin 
27 ( .409) 
29 .0  ( .440) 
. 253� 1S 565 
df • 4 
3 ( . 167) 
5 . 7  ( . 3 18) 
0_!? l!.• 393 
df  • 28 
16 ( . 4 7 1 )  
1 6 . 2  ( . 476) 
• 25 1�1!.· 69 1  
df .. 28 
Grain­
hay 
1 9 ( . 288) 
10. 5 ( . 1 59) 
• 144!.P 2!.•4 32 
P .. 0 .019  
4 ( . 222) 
3 .  3 (, 1 85) 
O!.P 2!.• 474 
P • 0 ,232 
1 ( , 029) 
2 . 8  ( . 084) 
O� c_. 104 
P .. .  7 1 2  
HABITAT 
Groin­
posture 
1 ( . 0 1 5) 
6 . 2  ( .093) 
O.::_P 3.::_. 054• 
5 ( . 278) 
2 , 6  ( . 146) 
. 006!_P 3.::_. 550 
4 ( . 1 18)  
3.8  ( . l l l ) 
0� 3.::_, 260 
Gra tn­
idl e  
8 ( . 12 1 )  
7 . 2  ( . 109) 
. Ol8!_P1t!.• 224 
3 ( . 167) 
2 . 4  ( . 1 36) 
0.::.Ptt.::_· 393  
5 ( . 147) 
J . 1  ( .092) 
, l 56!_P1,!_• 289 
Non-grain 
combinations 
1 1  ( . 167) 
1 3 .  l ( . 1 98)  
. 049.::_P �.285 
3 ( . 1 67) 
3 . 9  ( , 21 5) 
0!_P 5!_• 393 
8 (,  235) 
8 . 1  ( .238) 
.048!.P S!.• 422 
PERIOD 
22 June -
2 1  August 
(Brood-rearing) 
22 August -
2 1  October 
(Late sumnier­
early fall) 
22  October -
21 December 
(Late fal l) 
a Observations were not sufficient for an unbiased goodness of fit test , so observed coveys in grain-hay and grain­
pasture were combined as were observations In grain-idle and non-grain combinat ions ,  
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while in 1979, use of grain-idle cover did not d iffer from the expected 
values. Use of non-grain combinations usually did not differ from 
expected use, although there was a significantly low number of 
individuals seen in this habitat during the 1978 brood-rearing period. 
Soil Drainage Relationships - Incidental Observations 
In 1978, the distribution of incidentally observed c.oveys among 
soil types did not change during the bimonthly periods (P = 0.28), 
while in 1979 there were seasonal differences (P = 0. 003). Data on use 
of soil types are summarized in Tables 14 and 15. The number of coveys 
I observed in moderately drained sites did not differ from the expected 
v alues during any bimonthly period. There were no incidental observations 
on excessively drained soils during brood rearing in 1978, however use 
of this soil type was greatest during the same period in 1979. 
Excessively drained soils were used more during late summer and fall in 
1978 than in 1979. Use of poorly drained sites increased in late fall 
during both seasons. 
ROME RANGE 
Home range of 4 coveys with radio-tagged members was determined 
during the fall of 1979. Each covey contained between 3 - 13 
members. When radio-tagged birds were flushed, they were always 
accompanied by other covey members. Thus, home range estimates are 
representative of coveys accompanying radio-tagged individuals . Home 
ranges of 3 coveys were determined from 3 September - 16 November. The 
radio-tagged member of 1 covey was killed by a predator on 5 October. 
Table 1 4 ,  Chi-square goodness of fit tests for d istribut ion of portridge coveys observed durine inc idental travels in 
1978 among soil categories on the Brookings , South Dakota,  study area, Values in parentheses are observed 
and expected proportions of coveys within a aoll category , Confidence limits (95%) of  observed proport ions 
were calculated according to Neu et al .  ( 1974 ) . Failure of an expected proport ion to fall  within the 
con fidence interval (*) ind icates that observed uae of that soil category was significantly different from 
expected use, A low observed proport ion indicates l ess than expected use and a high observed proportion 
greater .than expected use. 
Poorly 
drained 
SOIL CATEGORY 
Moderately 
drained 
Excessively 
dra ined 
PERIOD 
Observed coveysa 5 0 22 July - 2 1  August 
(Brood-rearing) 
Observed coveys 
Expected coveys 
95% Con fidence limit 
Total x
2 
• 0, 337 
Observed coveys 
Expected coveys 
95% Confidence limit 
2 Total X • 0,276 
a 
2 ( ,  1 18)  
2 . 9  ( ,  169) 
0_1' l�· 305 
d f  - l b 
8 ( , 160) 
6 . 9  (, 137) 
, 036 _1' 1!.· 284 
df • 2 
10 ( , 588) 
1 2 .0  (, 707) 
. 302�2!.· 874 
P a  0 , 562 
37 ( .  740) 
38 , 6  ( ,  772 ) 
, 59l�Pz!.• 889 
P • 0 ,87 1  
5 ( , 294 ) 
2 , l ( ,  1 24)  
. 029!.P 3�,559 
5 ( ,  100) 
4 . 6  ( . 092) 
0!.P 3!_, 202 
22 August - 2 1  October 
(Late suamer-early fall) 
22 October - 2 1  December 
(Lote fall) 
There were not a sufficient number of observat ions in  this period for a val id teat , 
b 
Observations were not sufficient for an unbiased goodness of fit test , so observed coveys within moderately and 
excessively drained categories were combined . 
w 
00 
Table 1 5 .  ct,1-square goodness of f l t  tests for dlatribut ton of pnrtrldge coveys observed during inc idental t ravels in 
1979 among soil categories on the Brookings , South Dakota, study area . Valuea in parentheses are observed 
and expected proport ions of coveys within a soil category . Conf idence l imits (95%) of observed proportions 
were calculated according to Neu et al.  ( 1974 ) . Failure of an expected proport ion t o  fall within the 
�onfidence interval (*) indicates that observed use of that soil category was signi f icantly d ifferent from 
expected use. A low observed proport ion indicates less than expected use and a high observed proport ion 
greater than expected use .  
Observed coveys 
Expected coveys 
95% Confidence l imit 
Total x2 .. 2 , 36 
Observed coveys 
Ex
r
ected coveys 
95 Confidence limit 
Total x2 • 2 . 80 
Observed coveys 
Expected coveys 
95% Confidence limit 
2 Total X • 4 .96 
Poorly 
drained 
10 (. 152) 
1 4 . 4  ( . 2 18) 
. o46� 1S 257 
d f  • 2 
9 ( , 500) 
5 . 7 (, 316) 
. 2 1 7 j> 1 .!,.• 782 
df • 18 
16 ( . 4 7 1) 
1 1 .0  ( , 323) 
, 266 .1'1 � 676 
df  • 2 
SOIL CATEGORY 
Moderately 
drained 
50 (. 758) 
47 . 5 ( . 720) 
.632�2!_. 884 
P .. 0 , 307 
9 ( . 500) 
1 1 , 0  ( . 6 12)  
, 2 17j>2!.· 782 
P .. 0. 094 
1 7  ( , 500) 
18 , 7  ( . 550) 
. 295�2!.· 705 
P • 0. 084 
Excessively 
drained 
6 ( .09 1 )  
4 .  1 ( . 062) 
. 006� 3.!,., 147 
0 
1 . 3  ( . 072 ) 
l ( . 029) 
4 , 3  ( . 127) 
0 .1' 3 !.· 099" 
PERIOD 
22 June - 2 1  August 
(Brood-rearing) 
22 August - 21 October 
(Late summer-early fall) 
22 October - 21 Decelllber 
(Late fall) 
a
There were not sufficient observat ions for an unbiased goodness of fit test , therefore observat lona in aioderately 
and exceasively drained categories were combined . 
Figures 1 - 4 present the 95% confidence ellipses plotted 
by computer to display each covey's home range (Dunn and Gipson 
1977) . 2 Average home range was 1.14 km , however, individual home 
ranges varied (SD = 1. 33) . The home range of 1 covey (Figure 4) 
2 was much larger (3. 1 km )  than estimates of other coveys (0. 16 -
2 
0 .  76 km ) • 
FOOD HABITS 
I examined a total of 72 and 61 partridge crops during sUl!llller 
40 
and fall in 1978 and 1979, respectively. Food habits data for bimonthly 
periods are summaried in Tables 16 and 17, and Figures 5 and 6. 
Data from the brood-rearing season are based primarily on 
juvenile birds. Only 3 adults were ' collected during this period. In 
both years, partridge fed primarily on insects during brood rearing 
(25 - 53 aggregate percent) . Grasshoppers and crickets (Orthoptera) 
were the common insect foods in 1978. In 1979, Lepidoptera larvae were 
the most frequently consumed insect . Cultivated grains (corn, oats, 
and wheat) also appeared in the brood-rearing diet (18 - 25%) . 
However, 3 adults and 1 juvenile bird approximately 8 weeks old were 
the only individuals that had eaten cul tivated grains. Wild seeds were 
unimportant in the early summer diet in 1979 (trace) but comprised 
21% of foods eaten during the same period in 1978. Green vegetation 
was unimportant as a food item during brood rearing in both years 
(trace) . 
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Figure l .  Rome range of gray pa�ridge 1 (3) 1 between 3 September -
S October 1979,  on the Brookings , South Dakota , study area, 
Habitat types vere imposed on the ellipses to illus trate the 
cover types available in the areas used by radio-tagged 
birds . Lines vi�:u.n the ellipses renresent locations and 
move111ents of birds during burs ts . 
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Figure 2 .  Rome range o f  gray partridge 2 (3) 3  becveen 3 September -
16  November 1979 on the Brookings , South Dakota , study area. 
Habitat tynes were imposed on the ellipses to illustrate the 
cover types available in the areas used by radio-tagged 
birds .  Lines wit.'lin the ellipses represent locations and 
movements of birc!s during burs ts . 
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Figure 3 .  Rome range of gray partridge 1 (4)3 betveen 3 September -
16 Nove::iber 1979 on the Brookings , South Dakota , study area. 
Habitat ty?es were imoosed on the ellipses to illustrate 
the cover types available in the areas used by radio- tagged 
birds . Lines within the ellipses represent locations and 
move!llents of birds during bursts . 
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Figure 4 .  Home range of gray partridge 2 (10) 2 between 3 September -
16 November 1979 on the Brookings ,  South Dakota , study area. 
Habita t types were imposed on the ellipses to illustrate the 
cover types available in the areas used by radio- tap:ged birds . 
Lines within the ellipses represent locations and movements 
of birds during bursts . 
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Table 16. Seasonal foods 
Consumption of 
Period 
1 July - 21 August 
(n = 7) 
of gray partridge in Brookings 
less than 1. 0 ml of an item is 
Food Item 
Seeds 
Wheat 
Corn 
Unknown 
Oats 
Astragalus crassicarpus 
Polygonum spp. 
Setaria viridis 
Rarley 
Green vegetation 
Animal 
Orthoptera 
Coleoptera 
Hymenoptera 
County , South Dakota , during 1978. 
indicated by T .  
Aggregate Aggregate Percent 
Volume Percent Frequency 
(%) 
24.1  14. 3  28. 6 
10. 3 3. 0 14. 3  
6 . 9  14. 3 14. 3  
3 . 5  1 . 0  14. 3 
3. 5 7. 1 14 . 3  
T 42. 9  
T 28. 6 
T 14. 3 
T 28 . q 
51. 7 24. 5 57.1  
T 57. 1 
T 14. 3 
Table 16. Continued 
Period 
22 August - 21  October 
(n = 35) 
Food Item 
Seeds 
Setaria virid is 
Set aria lutescens 
Corn 
Domestic sunflower 
Barley 
Oats 
Polygonum spp. 
Ambrot5ia spp. 
Taraxicum off ic inale 
Proso millet 
Astragalus crassicarpus 
Flax 
Wheat 
Echinochloa crusgalli 
Euphorbia spp. 
Helianthus annuus . 
Amaranthus spp. 
Salsola kali 
Avena fatua 
Kochia scoparia 
Unknown 
Green vegetation 
Animal 
Hymenoptera 
Orthoptera 
Coleoptera 
Diptera 
Unknown 
Aggregate Aggregate Percent 
Volume Percent Frequency 
(%) 
30. l 23. 5 88. 6 
26. 2 2 1 .0  82. 9  
1 1 .  7 15. 5  28. 6  
4. 6 2. 3 2. 9 
2. 4 2. 6 20.0 
2. 3 2. 3 20. 0 
1 . 4 0. 5 20. 0 
0 . 8  0. 2 20.0 
0. 3 0 . 1  5. 7 
0. 2 0 . 1  2. 9 
0. 2  0. 1 5.7  
0. 1 0.03 2. 9 
T 5. 7 
T 25. 7 
T 1 1 .4 
T 2. 9 
T 2. 9 
T 5. 7 
T 2. 9 
T 5. 7 
T 25. 7 
1 1 . 9  21 . 7  25. 7 
4. 7 3. 8 14. 2 
3 . 2  5. 6 14. 2 
T 2 . 9 
T 5. 1 
T 2. 9 
Table 1 6 .  Cont inued 
Period 
22 October - 2 1  December 
(n = 30) 
1 
\ 
f' 
:1 
·, 
Food Item 
Seeds 
Corn 
Set aria viridis 
Set aria lutescens 
Domestic sunflower 
Proso millet 
Sporobolus neglectus 
Wheat 
Polygonum spp . 
Ambrosia spp . 
Echinochloa crusgalli 
Barley 
Salsola kali 
Euphorbia spp . 
Verbena spp . 
Helianthus annuus 
Arna ran thus ·spp . 
Festuca spp . 
nrassica kaber 
Bromus j aponicus 
Unknown 
Green vegetat ion 
Animal 
Hymenopt era 
Coleoptera 
Mollusca 
Aggregat e  Aggregate Percent 
vy;�yme Percent Frequency 
2 1 . 2  20 . 3  5 3 . 3  
18 . 7  1 6 . 1  80. 0 
1 3 . 5  6 . 1  7 6 . 7  
9. 5 2 . 6  3 . 3  
5 . 2  6 . 1  6 . 7  
4 . 8  2 . 5  1 0 . 0  
4 . 2  2 . 5  10 . 0  
3 . 6  2 . 2  30 . 0  
2 . 0  0 . 9  23 . 3  
o . 5  0 . 6  30 . 0  
1 . 1  0 . 6  6 . 7  
0 . 5  o . 4  1 3 . 3  
T 3 . 3  
T 3 . 3  
T 6 . 7  
T 6 . 7  
T 3 . 3  
T 3 . 3  
T 3 . 3  
T 26 . 7 
1 5 . 1  23 . 0  8 6 .  7 
'I' 6 . 7  
T 3 . 3  
T 3 . 3 
......, 
Table 1 7. Seasonal foods of gray partridge in Brookings County , South Dakota, during 1 97 9. 
Consumption of less than 1. 0 ml of an item is indicated by T. 
Aggregate Aggregate Percent 
Period Food Item Volume Percent Frequency 
(%) 
2 2  June - 2 1  August Seeds 
(n = 9) Corn 24. 2 22. 2  22. 2 
Oats 4. 5 2. 9 55. 6 
Setaria lutescens T 22. 2 
Amaranthus spp. T 1 1. l 
Green vegetation 6. 1 2. 5 22.2 
Animal 
Lepidoptera larva 59. 1 30. 5 44. 4 
Hymenoptera 3. 0 14.8 55. 6 
Hemiptera 3. 0 7. 4 33. 3 
Coleoptera T 44. 4 
Orthoptera T 22. 2 
llomoptera T 22. 2 
- ---- -----
Table 17. Continued 
Period 
22 August - 21 October 
(n = 20) 
Food Item 
Seeds 
Corn 
Setaria lutescens 
Barley 
Setar ia viridis 
Helianthus annus 
Oat s  
Polygonum spp . 
Soybean 
Domestic sunflower 
Echinochloa crusgalli 
Ambrosia spp. 
Arnaranthus spp. 
Unknown 
Green vegetation 
Animal 
Orthoptera 
Coleoptera 
Arachnoid ea 
----- ------- --- -------··-----··-· ··---------·-- --
Aggregate Aggregate Percent 
V�!yme Percent Frequency 
35. 9 4 5. 9  55. 0 
22 . 8  14. 9 65. 0 
18. 0 1 0 . 0  1 0 . 0  
15 . 6  8. 7 85. 0 
2 .7  4. 1 10. 0  
1 .  7 2 . 8  5 . 0  
0. 7 1 . 1  15. 0 
0 . 2  0. 3 5. 0 
0. 2 0. 3 5 . 0 
T 1 5 . 0  
T 20. 0 
T 25. 0 
T 5. 0 
0 . 7  1 2. 9  70. 0 
1. 2 1 . 4 1 5. 0  
0 . 2  0. 3 25 . 0  
T 5. 0 
. ' . " . .  
• I 
i', 
r. , . 
' 
Table 1 7 .  Continued 
Period 
22 October - 2 1  December 
(n = 32)  
Food Item 
Seeds 
Corn 
Domestic sunflower 
Setaria virid is 
Setaria lutescens 
Ambros ia spp .  
Barley 
Wheat 
Polygonum spp . 
Oats 
Unknown 
Arnaranthus spp .  
Helianthus annuus 
Echinochloa crusgalli 
Green vegetat ion 
Animal 
Orthoptera 
llomoptera 
(:oleoptera 
Aggregate 
Volume 
(%) 
28 . 9  
27 . 8  
1 3 . 6  
8 . 8  
6 . 1 
4 . 0 
1 . 8 
1 . 1  
1 . 0  
0 . 6  
T 
T 
T 
5 . 7  
0 . 6 
T 
T 
Aggregate 
Percent 
24 . 5  
1 9 . 8 
1 5 . 0  
7 . 0 
0 . 1 
5 . 6  
1 . 5  
0 . 5  
1 . 5 
1 . 0 
9 . 5  
0 . 5  
Percent 
Frequency 
40 . 6  
3 1 . 3  
75 . 0  
7 1 . 8  
34 . 4  
12 . 5 
9 . 4  
28 . 1  
18 . 8  
9 . 4 
1 5 . 6  
3 .  l 
3 .  1 
78 . 1  
6 . 3  
3 . 1  
3 . 1  
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Figure 5 .  Maj or food items consumed by gray partridge in Brookings County, South Dakota, between 
1 July - 21 December 1 978. 
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Figure 6 ,  Major food items consumed by gray partridge in Brookings County, South Dakota, between 
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Consumption of insects declined in late summer - early fall 
(1.7 - 9. 4%). In 1 978, wild seeds, primarily green and yellow foxtail 
(Setaria viridis  and !· lutescens), were the main food items (45%) 
and cultivated grains were of secondary importance (23%) . In late 
summer - early fall of 1979, fewer wild seeds were consumed than in 
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the previous year (29%) and corn was the major food in the diet (46%).  
Consumption of green vegetation increased in late sununer - early fall of 
1978 (23%) but not in 19-79 (0 . 7%). 
In both years corn was the main food item in late fall (20 -
25%) , and in 1979, domestic sunflowers were the second most important 
food (20%) .  Partridge consumed more wild seeds in 1978 (29%) than in 
1979 (24%) although in late fall of both years, consumption of wild 
seeds declined from the previou s period. In late fall, partridge 
consumed more green vegetation than in other periods (10 - 23%). 
Insects were unimportant as food in late fall (< 0. 5%) . 
DISCUSSION AND CONCLUSIONS 
HABITAT UTILIZATION 
Radio telemetry data indicate · that gray partridge habitat use 
on my study area differed between summer and fall. Changes in habitat 
use followed harvest of agricultural crops and were likely a response 
to changing cover conditions and food availability. 
Small grains was the cover type primarily used by partridge 
broods in early summer (Table 4). Food conditions may have been 
favorable in small grains. Southwood and Cross (1969) suggested that 
partridge in England use small grains in summer because insects were 
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more abundant than in other cover types. However Weigand (1977) 
suggested that rangelands were favored brood habitat in Montana because 
of high insect availability. During brood rearing, small grains on my 
study area also may have provided more adequate cover than other 
agricultural crops. Grazing of pastures and periodic mowing of hayfields 
removed available cover and may have made these habitats less attractive 
to broods than small grains. Small grains develop more quickly than 
row crops and provide better cover during June and July. Partridge 
rarely used row crops before the first week of August. Prior to that 
time, row crops were in early growth stages and vegetative cover may 
not have been sufficient to conceal broods. Also, cultivation and use 
of herbicides reduced weedy vegetation in row crops and exposed ground 
between rows. Following rains, row crops were usually muddy. Yeatter 
(1934) noted chick mortality during wet periods when young partridge 
were vulnerable to mud accumulations on their feet. There were 22 days 
of measurable precipitation on the study area in 1979, and rainfall was 
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2. 6 cm  above normal. Partridge broods may have used small grains 
because there was little exposed ground and fields were less muddy than 
row crops. 
Although small grains was the cover type commonly used by 
radio-tagged partridge during the brood-rearing season, habitat use by 
newly hatched broods was influenced by the availability of cover near 
the nest . Two females that did not nest near small grains took their 
broods into other cover types after hatch. Young partridge may be 
restricted to habitats near the nest because of limited brood mobility. 
Kuck et al. (1970) noted that ring-necked pheasant (Phasianus colchicus) 
broods used cover types near the nest during the first 1 - 3 weeks 
following hatch. 
After small grains were harvested in late July and early August, 
partridge increasingly utilized row crops (Table 4) . Changes in late 
suilliller - early fall habitat use is probably a result of changing cover 
conditions. Harvest of small grains and plowing of stubble reduced 
available cover in small grain fields. In August, row crop vegetation 
was more fully developed than during early brood rearing and probably 
offered better concealment than other cover types. Yocum (1943) 
observed that partridge use of small grains in Washington declined 
after harvest. Row crops were not available on Yocum's study area 
and broods utilized brushy cover during late summer. Ring-necked 
pheasant broods have also been observed to shift activity center from 
small grains in summer to row crops in fall (Kozicky 1951, Ranson and 
Progulske 1973, Warner 1979). 
Areas that are blown free of snow may be important late fall 
and winter habitats . Snow accumulations on my study area did not 
exceed 4 . 5 cm during late fall of 1979. Due to the light snow cover , 
partridge were able to forage in row crop stubble (Table 4). However, 
use of pasture cover increased in late fall. Pasture use may increase 
with winter conditions because pastures are usually blown free of 
snow and food may be more available . Snow tends to become drifted in 
row crop stubble and partridge must expend more energy to scratch 
through snow to obtain food . McCrow (1977) suggested that partridge 
in Iowa used plowed f ields when snows become drifted in corn stubble. 
Also, vegetation at ground level in pastures is more dense than in. 
row crops and may provide better protection from wind and cold . 
Weigand (1977) also observed increased use of rangelands in winter . 
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I feel that habitat use during my study was best evaluated from 
radio telemetry data. The visibility of coveys in different cover types 
was influenced by the density of vegetational cover. Roadside survey 
and incidental observations probably overestimated use of sparsely 
vegetated cover types such as small grain stubble and hayfields. Road­
side surveys during summer and early fall indicated high use of 
hayfields . However, radio-tagged partridge rarely used hayfield cover. 
Roadside observations declined by 23% between the 1978 and 1979 field 
seasons (Tables 6 and 8). Although the decline could be interpreted as 
the result of a population decrease, in 1979  partridge may have been 
less visible due to the increase of row crop cover and lack of heavy 
snow. 
Interpretation of roadside and incidental data is further 
complicated because cover types on each side of the road were recorded 
as a single habitat. Also, incidental observations usually occurred 
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on a limited number of roads that I used to travel among various parts 
of the study area. Because I continually traveled the same roads, I 
probably observed the same coveys on several different occasions. I 
feel the incidental observations were much less random than anticipated 
at the onset of the study . 
SOIL DRAINAGE RELATIONSHIPS 
Analysis indicated that the distribution of partridge coveys 
among soil types on the study area was variable among the field seasons, 
and I cannot conclude that soil drainage influenced habitat use (Tables 
9, 10, 14, and 15). Also, soil drainage partially determines the 
agricultural use of a site. Poorly drained areas were usually used as 
pastures, while moderately and excessively drained sites were primarily 
used for grain production. Therefore, I cannot det�rmine whether 
partridge use of a site was influenced primarily by soil drainage, the 
type of cover, or both. However, soil drainage is an environmental 
factor other than vegetational condition that may impact habitat use and, 
therefore, deserves consideration by researchers. Several researchers 
have observed poor b�ood survival in wet conditions (Yocum 1943, Gates 
1973, Hunt 1974) and Dale (1942 ,  1943) noted that brood mortality was 
high in poorly drained regions. Yeatter (1934) found evidence that 
young partridge on poorly drained sites sometimes succumb to mud 
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accumulations on their feet. My data suggest that use of excessively 
drained soils was highest during brood rearing. Birds may have favored 
sites where they could avoic wet conditions. Use of excessively drained 
soils decreased in late fall as birds increasingly used poorly drained 
sites. Soils were often frozen in late fall so soil drainage probably 
had little impact on habitat use .  The increased number of observations 
on poorly drained soils probably reflects the increased use of pasture 
cover that was often present in areas of poor drainage. 
HOME RANGE 
Although home range of 3 coveys ranged from 0. 16 - 0. 76 km2, 1 
covey had a large home range o: 3 . 1  km2 (Figure 4) . Movements of that 
covey were usually toward the unused portion of the ellipse . Movement 
in a single direction causes the computer model to expand the ellipse 
in that direction (J . Dunn, personal communication) . 
The computer model used to estimate home range during my study 
has not previously been applied to partridge movement data. Home range 
of gray partridge has usually been estimated from visual observations of 
coveys in fall and winter. Yeatter (1934) , Yocum (1943) , and Bishop 
et al. (1977) suggested that home range of partridge coveys was 
approximately 0 . 50 km2, while McCabe and Hawkins (1946) estimated that 
partridge usually remained within a 2. 0 km2 home range in Wisconsin . 
Weigand (1977) estimated that winter home �anges of partridge in 
2 Montana averaged 0. 01 km • Schulz (1974) calculated winter home ranges 
of radio-tagged partridge in North Dakota. He found that home ranges 
of coveys varied from 0. 06 km2 - 0.52 km2 (0 . 25 1cm2 average) .  
Differences in the seasons in which birds were observed as well as the 
techniques used to calculate home range account for variations of home 
range estimates among studies. 
FOOD HABITS 
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Although gray partridge food habits have been previously 
examined in various regions of North America, there have been few 
studies conducted concurrently with an examination of habitat 
utilization . No studies of gray partridge food habits have previously 
been conducted in South Dakota. Most previous research has taken place 
in areas where small grains were the major agricultural crop (Yocum 
1943, Hunt 1974, Kobriger 1977, Weigand 1977). Only Yeatter (1934) 
and Bishop et al. (1977) present food habits data from corn producing 
regions. Yeatter examined food habits throughout the year but his 
sample was small (53). His analysis was not based on volumetric 
measurement of food items and is difficult to interpret and compare to 
previous research. Bishop et al. examined food habits only during late 
fall and early winter. Thus, my study represents an analysis of summer 
and fall food habits of a local partridge population in a region of both 
row crop and small grain production. 
During my study, insects were the major item in juvenile 
partridge diets during brood rearing (Tables 16 and 17). High consumption 
of insects reflects nutritional demands of young birds. Potts (1970a) 
suggested that young partridge required a diet of high protein insect 
foods during the period of summer growth because they were unable to 
digest plant materials. Insects were the maj or summer food of j uvenile 
partridge during studies by Hunt (1974) and Kobriger (1977). Weigand 
(1977) found that wheat and barley caryopses were the primary foods of 
juvenile partridge during studies by Hunt (1974) and Kobriger (1977) . 
Weigand (1977) found that wheat and barley caryopses were the primary 
foods of juveniles in Montana. However, Weigand collected birds in 
August and September when insect consumption may have been lower than 
early summer. 
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Partridge consumed fewer insects in late summer and fall. As 
chicks mature , protein demands decline t and birds were probably able to 
meet nutritional requirements through a diet that included more grains 
and wild seeds. Also , in late summer and fall, insects were probably 
less abundant than during brood rearing. Wild s eeds were an important 
food item in late summer - early fall. Green and yellow foxtail were 
the wild seeds primarily eaten by partridge and were abundant annual 
grass species in row crops and small grain stubble. The variety of wild 
seeds in late summer - early fall diets in 1978 was greater than during 
the same period in 1979,  and may be due to the larger sample of the 
first field season. Kobriger (1977) also observed consumption of wild 
seeds in late summer and fall. 
Partridge consumed few small grains in late summer and fall 
(10 - 25% aggregate volume) , even though harvest made waste small grains 
available. Small grains have comprised a larger proportion (40 - 78% 
aggregate volume) of fall foods in studies by Yocum (1943) , Weigand 
(1977), and Kobriger (1977). Radio telemetry data indicates that 
partridge on my study area primarily utilized row crops after small 
grains were harvested . The previous studies were conducted in areas 
where small grains were the maj or domestic crop and alternative foods 
and cover may have been less available than in a region of mixed 
row crop and small grain production. Differences in fall food habits 
among my study and previous research reflects regional variations in 
land use and partridge habitat utilization. 
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Consumption of  corn and sunflowers increased in fall following 
harvest of row crops. More corn appeared in late summer - early fall 
diets in 1979 than during the same period in 1978. The d ifference may 
have been due to sampling variations. In 1979, a higher proportion of 
birds were collected in October after corn harvest began and waste 
grain was available. In 1978, more birds were collected in late August 
and ·September prior to harvest of corn. More domestic sunflowers 
appeared in the late fall diet in 1979 than in the previous year. 
Sunflower acreage in Brookings County increased from 1, 214 ha in 1978 
to 5 ,423 ha in 1979 (South Dakota Crop and Livestock Reporting Service). 
Greater consumption of sunflowers in 1979 probably reflects the increase 
of sunflower acreage. Corn was also the main late fall and early winter 
food item (65% aggregate volume) during Bishop ' s  et al. (1977) study in 
Iowa. 
Consumption of wild seeds declined in late fall. Kobriger 
(1977) suggested that wild seeds become buried under snow and soil in 
late fall and winter and are less available as a food source. Other 
species of wildlife consume wild seeds, which may also recuce availability. 
A greater variety and larger amount of wild seeds and green vegetation 
appeared in late fall d iets in 1978 than in late fall of 1979. Weather 
conditions were more severe in 1978. During the late fall period, 
average temperatures were 3.7 C lower and snowfall was 12.7 cm deeper 
than in 1979. Habitat utilization data suggested that partridge 
used more pasture cover during winter conditions (Table 4). Due to 
harsher weather in 1978, partridge may have foraged in pastures where 
green vegetation and wild seeds were more available than in grain 
crops. 
MANAGEMENT IMPLICATIONS 
Partridge populations in eastern South Dakota have remained 
stable or increased during recent years. Because partridge are able 
to utilize agricultural lands and maintain populations in a region of 
intensive agricultural production, there is currently no need for 
cons�rvation agencies in this region to acquire and manage public 
lands to meet habitat requirements of the species. Agencies can best 
manage gray partridge by providing information to landowners on 
partridge life history and habitat requirements and suggesting ways 
farming techniques can be altered to improve wildlife cover. The 
practices of individual landowners will have a significant impact on 
the status of partridge populations. 
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My study indicates that roadsides and fencerows are the major 
nesting sites of gray partridge in eastern South Dakota. Landowners 
could improve nesting success by delaying roadside mowing until mid-July 
following the peak of partridge nes�ing. Roadside grazing, burning, and 
weed control are common practices in the upper midwest . The impact of 
these activities on L · 1e quality of roadside nesting cover needs to be 
evaluated. Periodic roadside burning could possibly improve nesting 
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cover by preventing vegetation from becoming thick and matted. Research 
is needed to determine how often roadsides should be burned in order to 
maintain suitable cover. Grassy fencerows should be maintained as 
nesting cover when possible. 
Agricultural trends in the midwest have been toward larger 
fields and increased production of corn and sunflowers. My research 
suggests that in early summer partridge broods use cover types near t he 
nest and that row crops are not suitable as brood habitat until August. 
Production of large tracts of row crops reduces the accessibility of 
more suitable cover such as small grains to  partridge broods. Decreases 
of small grain cover may restrict broods to other cover types where 
survival of young could be reduced. Farmers could diversify production 
and intersperse different crops through strip-cropping to improve the 
availability of brood habitat. Cover requirements change in fall as 
partridge increasingly use row crops and pastures. By maintaining crop 
diversity, a landowner can ensure that suitable cover is available to 
coveys throughout the year. 
Plowing of crop stubble reduces the availability of waste grain 
in fall and winter. Maintaining stubble until spring will provide more 
adequate food resources. Allowing cattle to forage in corn stubble 
during fall and winter may be beneficial to partridge. Cattle help 
remove snow cover and expose waste grain. 
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